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DETAILED ACTION 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Drawings 

The drawings were received on November 29, 2007. These drawings are 
acceptable; however, the replacement drawings contain a few discrepancies and not all 
drawing objections have been overcome. 

The drawings are objected to because reference character "2e" and "2f' in 
Figures 10 and 1 1 have been designated to the same part. Note that this objection has 
been previously corrected on the drawings changes filed on April 29, 2005. The current 
drawings appear to be made relative to the original drawings. Further, Figure 14 is 
misleading since the caulked portions appear to have holes. Accordingly, the bottom of 
the caulked portion is missing as shown in Figure 1 1 . 

Further, the top surface of the caulked portion in the axial groove in Figure 1 1 
should be dented. The bottom surface of the caulked portion in the axial groove has a 
projection but not the top surface and therefore has to be shown. Further, the 
applicants remark that the dent degree of the top portion is smaller than that of the 
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bottom portion. The remarks have been noted; however, this has to be shown in 
exaggeration since one would question how one arrives to such configuration without 
deforming the top surface especially when the tool in Figures 15A and 15B merely 
provide for making a circumferential dent and the wall thickness does not remain 
constant through out the caulked portion. 

Corrected drawing sheets in compliance with 37 CFR 1 .121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended". If a drawing 
figure is to be canceled, the appropriate figure must be removed from the replacement 
sheet, and where necessary, the remaining figures must be renumbered and 
appropriate changes made to the brief description of the several views of the drawings 
for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the examiner does not accept the changes, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 
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Specification 

The disclosure is objected to because of tine following informalities: 
on paragraph [029], the description of Figures 20A-20D should reflect that this is 
the stress distribution at the cross-section shown in Figure 13 as argued against the 
drawings objections made to Figures 20A-20D; and, 

on paragraph [0064], the description makes reference to "four opposed faces" 
engaging with the axial caulked part 60b. It is unclear what four faces the specification 
is referring to since the axial groove just has two faces 2i. This passage should Include 
the reference characters that correspond to the four faces or requires other correction. 
Appropriate correction is required. 

Double Patenting 

Applicant is advised that should claim 4 be found allowable, claim 25 will be 
objected to under 37 CFR 1 .75 as being a substantial duplicate thereof. When two 
claims In an application are duplicates or else are so close In content that they both 
cover the same thing, despite a slight difference in wording, It Is proper after allowing 
one claim to object to the other as being a substantial duplicate of the allowed claim. 
See MPEP § 706.03(k). With respect to claim 4, since claim 1 has set forth that the 
caulked portion is at the intersection and claim 4 further limits the caulked portion being 
wider than the axial groove, the caulked portion apparently would be at the intersection 
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and part of the circumferential groove adjacent to the intersection as claimed in claim 
25. 

Claim Rejections - 35 USC § 103 

Claims 1 , 4-7, 9, 11 , and 23-26 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Chikaraishi, JP-1 1-248562, in view of Dent, 3,652,1 1 1 . 

Regarding claim 1, Chikaraishi discloses, in Figure 2, a structure comprising a 
first shaft member 3, a second shaft member 2, a surrounded member 2A, a cylindrical 
member 10, and a torque detection coil 20B. The first shaft member 3 is formed out of 
a first material. The first shaft member 3 has an outer periphery formed with an axial 
groove 11 and a circumferential groove 12 (see Figure 3). The axial groove 11 and the 
circumferential groove 12 have a cross-section having opposed faces substantially 
parallel to each other. The second shaft member 2 is fixed to the first shaft member 3 
via a torsion bar 4. The surrounded member 2A is formed out of a magnetic material 
(similar to that of the shaft) and fixed to the second shaft member 2. The cylindrical 
member 10 is fitted to the outer periphery of the first shaft member 3. The cylindrical 
member 10 has a portion facing the surrounded member 2A. The cylindrical member 
10 is formed out of a second material greater in linear expansion coefficient than the 
first material (aluminum is greater in linear expansion than iron used to make the 
shafts). The second material is conductive non-magnetic metallic material. A caulked 
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portion 13 is provided to the cylindrical member 10 partly at an intersection of the axial 
groove 11 and the circumferential groove 12. The caulked portion 10 has a continuous 
and deformed inner surface in press contact with the opposed faces of the axial groove 
11 (see Figure 5a) and the circumferential groove 12. 

However, Chikaraishi fails to disclose the axial groove 2e being greater in depth 
than the circumferential groove 2d. Dent teaches, in Figure 3, an axial groove 64 being 
greater in depth than a circumferential groove 36 (See Dent; col. 4, lines 35-38). Dent 
does not explicitly explain the reason for making the axial groove greater in depth than 
that of the circumferential groove; however, it appears that placing the axial groove or 
the circumferential groove greater in depth than that of the other allows swaging of the 
material to penetrate deeper into the groove to hold with a greater compression force as 
compared to the depths being the same. Therefore, as taught by Dent, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
make the axial groove be greater in depth than the circumferential groove to swage the 
caulked portion deeper into the axial groove to provide a greater compression force to 
connect the first shaft member to the cylindrical member. 

Regarding claim 4, given the modification a circumferential width of the caulked 
portion would have been greater than a circumferential width between the opposed 
faces of the axial groove 11 at the intersection. 
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Regarding claim 5, given the modification, a first caulked part would have 
corresponded to the circumferential groove 12 and a second caulked part 
corresponding to the axial groove 11. The second caulked part would have been 
arranged substantially in a middle of the first caulked part. 

Regarding claim 6, the axial groove 11 comprises a plurality of groove portions in 
a circumferential direction. 

Regarding claim 7, the groove portions are three in number. 

Regarding claim 9, the cylindrical member 60 is apart from the first shaft member 
2. However, Chikaraishi fails to disclose the cylindrical member being apart from the 
first shaft member by a clearance except at the caulked portion 18. Applicants are 
reminded that using the technique of Dent allows for a clearance to be present since 
one needs to slidably fit the cylindrical member to the first shaft member thus requiring a 
clearance to provide for a sliding fit (col. 4, lines 14-21). Therefore, as taught by Dent, it 
would have been obvious to one of ordinary skill in the art at the time the Invention was 
made to make the cylindrical member apart from the first shaft member by a clearance 
except at the caulked portion to provide for the shaft member to slidably fit over the first 
shaft member which allows for ease of insertion. 
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Regarding claim 11 , the first shaft member 3 comprises an input shaft or an 
output shaft. The second shaft member 2 comprises the output shaft. The input shaft 
and the output shaft are arranged relatively rotatably with respect to each other. 
Regarding the intended use recitation, it is the patentability of the product and not how it 
is intended to be used that is to be determined. No structure is imparted to the shafts 
by this recitation of intended use. Nevertheless, the input shaft and the output shaft can 
be used for a torque sensor of an electric power steering apparatus. 

Regarding claim 21, Chikaraishi discloses, in Figure 2, a structure comprising a 
first shaft member 3, a second shaft member 2, a surrounded member 2A, a cylindrical 
member 10, and a torque detection coil 20B. The first shaft member 3 is formed out of 
a first material. The first shaft member 3 has an outer periphery formed with at least 
one of an axial groove 11 and a circumferential groove 12. The axial groove 11 has a 
cross-section having opposed faces substantially parallel to each other. The second 
shaft member 2 is fixed to the first shaft member 3 via a torsion bar 4. The surrounded 
member 2A is formed out of a magnetic material (similar to that of the shaft) and fixed to 
the second shaft member 3. The cylindrical member 10 is provided to the outer 
periphery of the first shaft member 3. The cylindrical member 10 has a portion facing 
the surrounded member 2A. The cylindrical member 10 is formed out of a second 
material (aluminum) greater in linear expansion coefficient than the first material (iron). 
The second material is a conductive non-magnetic metallic material (aluminum is non- 
magnetic). A caulked portion 13 is provided to the cylindrical member 10 at a position 
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corresponding to the axial groove 11 of the first shaft member 3. The caulked portion 
13 has a deformed inner surface in press contact with the opposed faces of the 
circumferential groove 12. The cylindrical member 10 is spaced apart from the first 
shaft member 3. 

However, Chikaraishi fails to disclose the cylindrical member 10 being apart from 
the first shaft member by a clearance except at the caulked portion 13. Applicants are 
reminded that using the technique of Dent allows for a clearance to be present since 
one needs to slidably fit the cylindrical member to the first shaft member thus requiring a 
clearance to provide for a slidable fit (see Dent; col. 4, lines 14-21). Therefore, as 
taught by Dent, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to make the cylindrical member apart from the first shaft 
member by a clearance except at the caulked portion to provide for the shaft member to 
slide fit over the first shaft member which allows for ease of manufacturing. 

Regarding claim 23, given the modification the clearance would have been 
sufficient to loosely fit an inner periphery side of the cylinder member 10 over the outer 
surface of the first shaft member 3. 



Regarding claim 24, the clearance is established at ordinary temperature. 
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Regarding claim 25, the caulked portion 13 is provided to the cylindrical member 
10 at the intersection of the axial groove 11, the circumferential groove 12, and part of 
the circumferential groove adjacent to the intersection. 

Regarding claim 26, the first shaft member 3 has the outer periphery formed with 
axial grooves 11. The caulked portion is provided at each of the axial grooves 11. 
Further, given the modification, the clearance would have existed between the 
cylindrical member 10 and the first shaft member 3 in between the caulked portions. 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chikaraishi, JP1 1 -248562, in view of Dent, 3,652,1 1 1 , as applied to claims 1,6,7, 9, 
1 1 , 21 , 23, and 24, and further in view of Fujioka et al., 4,71 6,756. 

Regarding claim 8, Dent, as discussed, fails to disclose the axial groove 64 and 
the circumferential groove 36 being rectangular. Applicants are reminded that a change 
in the shape of a prior art device is a design consideration within the skill of the art. In 
re Dailev . 357 F.2d 669, 149 USPQ 47 (CCPA 1966). Fujioka et al. equally teach a 
groove being rectangular to make a connection. Therefore, it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to design the groove 
be rectangular in cross section as taught by Fujioka et al.. Fig. 8, since such groove will 
perform equally well to make a connection. 
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Claims 10 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chikaraishi, JP1 1 -248562, in view of Dent, 3,652,1 1 1 , as applied to claims 1,6,7, 
9, 1 1 , 21 , 23, 24, and 26, and further in view of Edgemond, Jr., 3,642,31 1 . 

Regarding claim 10, Dent fails to disclose the axial groove 64 having an opening 
edge formed at an acute angle. Edgemond, Jr. teaches, in Figure 2, an axial groove 18 
having an opening edge formed at an acute angle. Edgemond, Jr. does not state why 
the opening edge is formed at an acute angle. Applicant is reminded that side faces of 
a rectangular axial groove formed on a cylindrical surface inherently form an opening 
edge at an acute angle as part of an inherent feature when using rectangular grooves. 
Therefore, as taught by Edgemond, Jr., it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to make the axial groove of Dent with 
an opening edge formed at an acute angle as part of forming an axial groove being 
rectangular on a cylindrical surface instead of using semicircular grooves since a 
rectangular groove requires less machining than a semicircular groove. 

Regarding claim 22, given the modification the opening edge will be inherently 
formed at an acute angle at the intersection since all the grooves will be modified to 
rectangular grooves. 
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Response to Arguments 

Applicants' arguments witli respect to claims 1,4-11, and 21-26 have been 
considered but are moot in view of the new grounds of rejection. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. Chlkaraishi, US6,328,128, teaches In Figures 3 and 4, axial and 
circumferential grooves in cross-section, which suggests to one skilled In the art using a 
caulked portion. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ernesto Garcia whose telephone number Is 571-272- 
7083. The examiner can normally be reached from 9:30AM-6:00PM. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Daniel P. Stodola can be reached at 571-272-7087. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

/Daniel P. Stodola/ 
Supervisory Patent Examiner, 
Art Unit 3679 

E.G. 

February 28, 2008 
IE. G.l 

Examiner, Art Unit 3679 



